Introduction
The diversity of organisms (both in nature and in culture) can be reviewed and characterised only by help of the taxonomic classification. However, the modern classification of cyanobacteria must be based and revised on the molecular approach, and for the generic delimitation the clustering by 16S rRNA gene sequencing is particularly required. The cyanobacterial heterocytous genus Anabaena in traditional sense of Bornet & flaHault (1888) and Geitler (1932) is heterogeneous. The benthic and soil inhabiting Anabaena-types (forming mats and never producing gas vesicles in cells) were found clearly genetically separated from the planktic cluster containing free-floating solitary trichomes or their small groups, and producing obligatorily reversible gas vesicles in cells (iteman et al. 2002 , GuGGer et al. 2002 a,b, rajaniemi et al. 2005a ,b, Willame et al. 2006 (Fig. 1) . Gas vesicles production is genetically fixed adaptation to the planktic way of life. Gas vesicles have a special structure and are grouped in cells into aerotopes (= previously "gas vacuoles") recognizable by optical microscopy (WalsBy 1972 (WalsBy , 1978 (WalsBy , 1981 . The genetic difference between planktic and typical mat-forming Anabaena-morphotypes is so distinct that both these clusters must be classified in modern cyanoprocaryotic system as separate genera (GuGGer et al. 2002b , Hoffmann et al. 2005 , rajaniemi et al. 2005a ,b, Willame et al. 2006 . Because the type species of the genus Anabaena, A. oscillarioides Bory ex Bornet et flaHault 1888 belongs to benthic types, the planktic Anabaena-cluster must be renamed and classified as a special genus. The name "Dolichospermum", which was used in the starting point (Bornet & flaHault 1888, p. 228) as the valid name for section ("Sectio II -Dolichospermum ralfs 1850"), can be used as valid generic name for the planktic cluster. This section contains the common planktic species "Anabaena flos-aquae BréBisson ex Bornet et flaHault 1888", which is designated as a type species of the revised genus Dolichospermum (ralfs ex Bornet et flaHault) comb. nova.
Methods
The results are based on the molecular analyses, mainly on the 16S rRNA gene sequencing, used for the study of planktic Anabaena-species. The methods used are described in detail in iteman et al. (2002) , GuGGer et al. (2002a GuGGer et al. ( , 2002b GuGGer et al. ( ), rajaniemi et al. (2005a GuGGer et al. ( , 2005b and Willame et al. (2006) . The rules of botanical nomenclature (Botanical Code) are accepted for the nomenclatoric evaluation and the requests of the validation of modern, revised cyanobacterial taxa (Oren & Tindal 2005) are respected. 
Results

Dolichospermum
Discussion
This article does not solve the taxonomy of different Dolichospermum species. All up to now described species which evidently belong into the "planktic Anabaena-cluster" according to position in phylogenetic tree (lit. cit.), and/or which correspond morphologically to this characteristical "Anabaena" morphotype with gas vesicles in cells are transferred into the genus Dolichospermum. The listed characteristic morphospecies were taxonomically described by phenotype taxonomy, they are usually well recognizable in natural samples and occur repeatedly in nature. They are all therefore transferred into a new revised genus Dolichospermum.
It is known that particularly the traditional Dolichospermum morphospecies with coiled trichomes described from nature (for review see in KomáreK & Zapomělová 2007 change drastically in cultures in press ). The questions concerning molecular and phenotype variability need therefore further studies. The relationships between different species are not yet definitely solved, but the separation of a special genus is justified and all up to date corresponding and validly described planktic Anabaena-species should be transferred into this genetic entity. Different subclusters of the traditional genus Aphanizomenon (cf. GuGGer et al. 2002b GuGGer et al. , rajaniemi et al. 2005a ; Fig. 1 ) also belong into the large planktic cluster with Dolichospermumstrains. From this point of view, also the planktic Anabaena (= Dolichospermum) cluster is not monophyletic.
Stable morphological markers of Aphanizomenon are unique and distinct in such a degree that its generic separation from Dolichospermum is justifiable. Aphanizomenon itself is also surely heterogeneous (li et al. 2002 (li et al. , 2003 (li et al. , rajaniemi et al. 2005a (li et al. ,b, Willame et al. 2006 ) and various Aphanizomenon-subclusters are distinguishable in the tree (Fig. 1) A few strains (morphotypes?), the position of which is very unique (rajaniemi et al. 2005a : Anabaena compacta), or which differ from this cluster by percentage of 16S rRNA gene similarity distinctly lower than 95%, appeared also within the planktic cluster "Anabaena/ Dolichospermum". E.g. according to Zapomělová et al. (in press) , the strains FM161348 and FM161349 of Anabaena reniformis differ from the Dolichospermum cluster only by about 92% 16S rRNA gene similarity, and these strains form special group containing also Anabaena kisseleviana and Anabaena aphanizomenoides (strain FM161350). The phenotype difference from other Dolichospermum species (form and position of akinetes in trichomes, morphology of end cells) is not doubtless, but it is separated in such a degree that the taxonomic classification in a special genus Sphaerospermum is proposed (Zapomělová et al. , in press ). However, the final taxonomic position of several other types of "planktic Anabaenas" is still unsolved, but this our paper should be the basis for next studies.
The proposed limit for separation of different cyanobacterial genera is 95% of 16S rRNA gene similarity (Wayne et al. 1987 , stackeBrand & GoeBel 1994 . This limit cannot be applied obligatorily. In nature sharp numerical limits (even correctly calculated) never exist, and also in this case the percentage of 16S rRNA gene similarity can serve only as one of important criteria, which can be (and should be) applied in complex in connection with other valuable genetically important and stable characters. However the autapomorphic phenotypic marker should also be applied in generic descriptions. The combined, special type of metameric structure of solitary floating trichomes, with paraheterocytic formation of akinetes and obligatory presence of gas vesicles in cells represents there special characters in Dolichospermum.
